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Clinical Implication

! A rapid radiographic contrast media desensitization
protocol allowed a patient with a history of repeated
severe non–IgE-mediated anaphylactic reactions to
radiographic contrast media, in spite of standard
premedication prophylaxis, to tolerate urgently needed
angiography and percutaneous coronary intervention.

TO THE EDITOR:

An 81-year-old white woman presented to our hospital with
chest pain on a background history of recurrent left main
coronary artery in-stent restenosis and severe allergic reaction to
iodixanol (Visipaque; GE Healthcare, Mississauga, Ontario,
Canada) radiocontrast media (RCM). The patient’s cardiovas-
cular risk factors included only dyslipidemia. The patient’s
cardiac history was significant for prior coronary artery bypass
graft surgery, severe aortic stenosis that necessitated transapical
aortic valve replacement, and dual-chamber pacemaker insertion
for symptomatic sinus pauses. Despite these surgical interven-
tions, ongoing angina necessitated multiple previous percuta-
neous coronary intervention (PCI) procedures to the left main
coronary artery. In-stent restenosis of the left main coronary
artery led to multiple presentations to the hospital, where the
patient’s left main coronary artery was treated with a drug-eluting
stent implantation and subsequent interventions that used
cutting balloons and drug-eluting balloons. Other comorbidities
included a childhood history of asthma, obstructive sleep apnea,
gastroesophageal reflux disease, and neuropathy secondary to
prior surgeries.

With each successive angiography and PCI, the patient
developed an anaphylactoid reaction to Visipaque RCM, which
progressed in severity. In 2008, after coronary angiography, our
patient developed flushing, hypotension, and a rash consistent
with hives. Subsequently, she was pretreated according to
hospital protocol with diphenhydramine 50 mg orally 1 hour
before and prednisone 100 mg orally 13 hours, 7 hours, and 1
hour before future angiography. In August 2012, the patient
presented to the hospital with persistent chest pain and under-
went coronary angiography. She was pretreated for contrast
allergy as previously described. Upon initial injection of RCM
while attempting to intubate the left main coronary artery, our
patient’s blood pressure dropped to 65/30 mm Hg, and she
required intravenous fluids, hydrocortisone, epinephrine, emer-
gent intubation, and intra-aortic balloon pump insertion.
Balloon angioplasty to the left main coronary artery was

successful for critical left main coronary artery in-stent restenosis.
After several days in the coronary intensive care unit, the patient
was successfully extubated and ultimately discharged home.

In December 2012, recurrent chest pain prompted another
attempt at coronary angiography. Pretreatment with prednisone
50 mg orally for 3 days as well as our routine hospital protocol
for contrast allergy had no effect. The injection of 2 mL Visi-
paque RCM caused immediate hypotension and flushing, and
the procedure was aborted. After the procedure, our patient was
transferred to the coronary care unit for fluid resuscitation.

Our patient was identified as high risk for receiving RCM,
with risk factors of a previous reaction, asthma, and cardiovas-
cular disease. Upon consultation with allergy and immunology
department personnel, a rapid intravenous desensitization
protocol to Visipaque RCM was devised due to the urgency of
the procedure. Before angiography, the b-blocker was stopped to
prevent hypotension and an angiotensin-converting-enzyme
inhibitor was stopped so to reduce the risk of angioedema. The
pretreatment regiment was augmented for desensitization, which
included the following: prednisone 100 mg (1 mg/kg) at 13
hours, 7 hours, and 1 hour before; diphenhydramine 50 mg
intramuscular 1 hour before; and ranitidine 300 mg orally 1 hour
before the initiation of intravenous desensitization. The desen-
sitization protocol was initiated 2 hours before angiography, as
previously described,1 with Visipaque RCM (Table I). Upon
completion of desensitization, there were no symptoms or signs
of an anaphylactic and/or anaphylactoid response. Coronary
angiography was completed with 300 mL Visipaque RCM, with
complete hemodynamic stability throughout the procedure.
After angiography, our patient was stable, without signs of
anaphylaxis, and was discharged home in good condition.

DISCUSSION
The introduction of modern radioiodine contrast agents has

decreased the risk of adverse reactions substantially. However,
the risk of severe adverse reactions still remains measurable, with
related deaths occurring in up to 1 per 100,000 administra-
tions.2,3 Adverse reactions to RCM can be classified as chemo-
toxic or non–IgE-mediated anaphylaxis (previously known as
anaphylactoid). Chemotoxic reactions include nephrotoxicity
and neurotoxicity; such reactions are concentration-dependent
and are related to a chemical moiety of the contrast agent.
Non–IgE-mediated anaphylactic reactions are less predictable.
These are immediate hypersensitivity reactions mediated by the
release of histamine from mast cells and basophils as well as
complement activation. Unlike IgE-mediated anaphylactic reac-
tions, non–IgE-mediated anaphylaxis does not involve the cross-
linking of IgE antibodies. For patients with previous non–IgE
anaphylactic reactions to RCM, pretreatment regimens that
involve corticosteroids and antihistamines have been shown to be
effective.4 Unfortunately, despite adequate premedication,
breakthrough reactions do occur, and there is no consensus on
how to proceed when encountering patients who have had
breakthrough reactions to contrast media.

The alternative RCM at our institution was iohexol (Omni-
paque; GE Healthcare). This agent is hyperosmolar to Visipaque
and historically has an adverse effect profile in regard to
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anaphylactoid reactions. We considered the use of gadolinium as
an alternative to iodinated contrast; however, gadolinium
generates poor imaging quality and is associated with nephro-
toxicity at the dose that would be required for a successful PCI
procedure. We believed that the best way to safely proceed was
with contrast-enhanced coronary angiography by using rapid
intravenous desensitization as previously described in the litera-
ture.1 Drug desensitization is a form of induction of immune
drug tolerance by which effector cells are rendered less reactive or
nonreactive to IgE-mediated immune responses by rapid
administration of incremental disease of an allergic substance.5

The mechanism of action for desensitization in non–IgE-medi-
ated anaphylaxis may be due to slow subclinical mediator
depletion or other unknown mechanisms still not fully under-
stood. Ultimately, this protocol was successful, with no adverse
reactions associated with it. A potential contributor to previous
failed pretreatment may have been the absence of H2 blockers,
which were included in the pretreatment for the desensitization

protocol. A rapid desensitization protocol immediately before
angiography and PCI was an invaluable clinical tool that allowed
us to successfully intervene for a patient with repeated severe
non–IgE-mediated anaphylactic reaction to a modern contrast
agent, with failure of previous standard premedication prophylaxis.
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TABLE I. Visipaque contrast desensitization

Dose
no. Dilution

Concentration
(mg/mL)

Dose
(mg)

Volume to
administer

(mL)

Time of
administration

(min)

1 1:1000 0.32 1.6 5 0
2 1:500 0.625 3.2 5 10
3 1:250 1.25 6.4 5 20
4 1:125 2.5 12.8 5 30
5 1:62.5 5 25.6 5 40
6 1:32 10 51.2 5 50
7 1:16 20 102.4 5 60
8 1:8 40 204.8 5 70
9 1:4 80 409.6 5 80
10 1:2 160 819.2 5 90
11* 1:1 320 1638.4 5 100

*Coronary angiography proceeded after dose 11, with a total of 300 mL of Visipaque
radiocontrast media.
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